Electronic Version 
Stylesheet Version vl.1.1 



Description 



ARTICULATED VEHICLE 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/01053 
filed 3 June 2002 which was published in English pursuant 
to Article 21(2) of the Patent Cooperation Treaty, and 
which claims priority to Swedish Application No. 
0102163-3 filed 18 June 2001. Both applications are ex- 
pressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The present invention relates to a vehicle comprising 

(including, but not limited to) a first and a second frame 
section connected by an articulation (articulated connec- 
tion), in which a positioning arrangement is capable of 
orienting the frame sections in relation to one another 
about the longitudinal axis of the vehicle, as well as a 



method for effecting the same. 
Background 

[0003] Articulated vehicles are familiar to the person skilled in 
the art, such as found in the example of British Patent 
Publication, GB 2258437, which is expressly incorporated 
herein by reference. An articulated vehicle has a frame 
that is divided into a front and a rear frame half, which are 
connected by way of an axially aligned cylindrical bearing. 
The articulation consists, for example, of a cylinder (fixed 
to the one frame half) in which a pin (fixed in the second 
frame half) is supported. The articulation may also be of 
the sluing ring bearing type. On an articulated vehicle, the 
frame halves can rotate in relation to one another along 
the axis of rotation of the bearing in the longitudinal di- 
rection of the vehicle. Exemplary articulated vehicles in- 
clude dump trucks, a wheeled loaders and forklift trucks. 
A significant advantage of utilizing an articulated connec- 
tion is that the wheels of the vehicle obtain better ground 
contact on uneven surfaces. A major disadvantage, how- 
ever, is that the stability of the vehicle is reduced. For a 
dump truck, reduced stability is a disadvantage, among 
other things, when the vehicle is to be driven at high 
speed. For a wheeled loader or a fork-lift truck, reduced 



stability is a disadvantage, among other things, in the 
case of heavy and/or high lifting. There are therefore in- 
stances where it is desirable to lock the front frame half 
together with the rear frame half in order to increase the 
stability of the vehicle. 

[0004] one method that has been proposed for locking the frame 
halves to one another is to use a locking pin that is in- 
serted into a corresponding hole. A disadvantage of this 
solution is that the vehicle must be standing level in order 
to be able to insert the locking pin in position. Another 
disadvantage is that this makes the locking entirely rigid 
without any resilient characteristics and places an unnec- 
essarily high load on the vehicle when driving over broken 
ground. There is also a greater risk of a rigid vehicle over- 
turning. A locking arrangement with such a locking pin is 
described, for example, in GB 1166219, JP 58164481, GB 
2258437, SU 958199, US 5806870 and US 4079955. 

[0005] Another solution-method that has been proposed is to 

lock the frame halves by means of a brake arrangement in 
the form of a disc or drum brake. A disadvantage with this 
method is again that the vehicle must be standing level 
when the brake is applied in order that the vehicle will be 
locked in a position in which the frame halves lie in one 



plane with one another. Another disadvantage with this 
method of locking is that there is nothing to indicate that 
the frame halves are lying in one plane. If the frame halves 
are locked when they are not lying in one plane, this will 
result in inferior driving characteristics and uneven weight 
distribution. A locking arrangement in which the locking is 
achieved with a brake arrangement is described, for ex- 
ample, in US 4235308 and DE 2701813. 
[0006] Another type of brake arrangement is described in US 
4353572 in which two hydraulic cylinders that are con- 
nected to one another are used as a locking arrangement. 
In order to lock the articulation, the oil flow between the 
cylinders is shut off by means of a valve, the valve being 
opened if a rotatable articulation is required. A major dis- 
advantage with this solution is that it does not permit 
large angles of rotation between the frame halves; some- 
thing that can be catastrophic when there is a risk of the 
vehicle overturning. Another disadvantage is again that 
the vehicle must be standing level when the locking is ap- 
plied in order that the vehicle will be locked in a position 
in which the frame halves lie in one plane with one an- 
other. Yet another disadvantage with this method of lock- 
ing is that there is nothing to indicate that the frame 



halves lie in one plane. 
Summary of Invention 

[0007] The object of the invention is therefore to provide a vehi- 
cle having an articulation in which a positioning arrange- 
ment can rotate the frame halves into a predefined basic 
position, together with a method of positioning the frame 
halves in a predefined basic position. 

[0008] The object of the invention is achieved by a vehicle having 
a first vehicle section and a second vehicle section, which 
are connected by an articulation, which allows the first 
and the second vehicle sections to rotate in relation to 
one another about the longitudinal axis of the vehicle, and 
having a positioning arrangement comprising at least one 
adjusting device, in that the positioning arrangement 
comprises at least one means of operation operated by a 
minimum of one adjusting device inorder to rotate the 
first and second vehicle sections into a predefined basic 
position in relation to one another. 

[0009] The method according to the invention achieves the object 
in that at least one adjusting device rotates at least one of 
the vehicle sections into the predefined basic position. 

[0010] This first embodiment of the vehicle according to the in- 
vention provides a vehicle, the frame halves of which can 



be brought from a position in which the frame halves do 
not lie in one plane, into a predefined basic position in 
which the frame halves do lie in one plane. The advantage 
with this is that the frame halves ofthe vehicle can be 
brought to lie in one plane with one another from a posi- 
tion in which they are rotated in relation to one another. 

[001 1] | n an advantageous first development of the vehicle ac- 
cording to the invention, the positioning arrangement has 
a fixed and an unfixed condition. The purpose of this is to 
be able to fix the frame halves to one another when they 
lie in one plane. 

[0012] | n an advantageous second development of the vehicle 
according to the invention, the positioning arrangement 
comprises two guide arms. The advantage of this is that it 
gives the positioning arrangement a simple and robust 
design. 

[0013] in an advantageous third development of the vehicle ac- 
cording to the invention, the positioning arrangement 
comprises two geared devices. The advantage of this is 
that the torque with which the adjusting device must act is 
geared down. 

[0014] ^ an advantageous fourth development of the vehicle ac- 
cording to the invention, the force that locks the frame 



halves of the vehicle to one another can be adjusted or 
controlled. The advantage ofthis is that the damping and/ 
or the elasticity in the positioning arrangement can be ad- 
justed in order to suit different driving situations. 

[0015] | n an advantageous fifth development of the vehicle ac- 
cording to the invention, the positioning arrangement 
comprises means that define the predefined basic posi- 
tion. The advantage ofthis is that the predefined basic 
position is easy to achieve. 

[0016] | n an advantageous sixth development of the vehicle ac- 
cording to the invention, the positioning arrangement can 
be disengaged in the event of a particular occurrence. The 
purpose ofthis is to disengage the frame halves from one 
another when a particular need arises, for example where 
there is a risk of overturning. 

[0017] ^ an advantageous seventh development of the vehicle 
according to the invention, the positioning arrangement 
can be activated in the event of a particular occurrence. 
The purpose ofthis is to fix the frame halves to one an- 
other when a particular need exists, for example in order 
to stabilize the vehicle when driving in excess of certain 
speed. 

[0018] in an advantageous eighth development of the vehicle ac- 



cording to the invention, the positioning arrangement is 
divided up into a number of sections. The advantage of 
this is that they can be fitted easily and inexpensively. 

[0019] | n an advantageous ninth development of the vehicle ac- 
cording to the invention, the guide arms are supported 
concentrically with the articulation bearing. The advantage 
of this is that the semi-operative area of the positioning 
arrangement can be enlarged. 

[0020] | n an advantageous tenth development of the vehicle ac- 
cording to the invention, the positioning arrangement 
comprises one or more brake arrangements. The advan- 
tage of this is that the frame halves can be fixed by a spe- 
cial brake, even if the means of operation does not have a 
fixing facility. 

[0021] in an advantageous eleventh development of the vehicle 
according to the invention, the positioning arrangement 
has hydraulic means of operation. The purpose of this is 
to make use of power sources available on the vehicle. 

[0022] ^ an advantageous twelfth development of the vehicle ac- 
cording to the invention, the positioning arrangement has 
electrical means of operation. The advantage of this is 
that it is easy to control electrical means of operation. 

[0023] a method, according to the invention, is provided for po- 



sitioning the frame halves of an articulated vehicle in a 
predefined basic position in relation to one another which 
comprises the stage in which at least one of the vehicle 
sections is moved into the predefined basic position by 
means of at least one adjusting device. The advantage of 
this method is that the frame halves of the vehicle are 
brought to lie in one plane with one another from a posi- 
tion in which they are rotated in relation to one another. 

[0024] | n a fj rst advantageous development of the method ac- 
cording to the invention, the frame halves are fixed to one 
another when they are in the predefined basic position. 
The purpose of this is to fix the frame halves to one an- 
other when they lie in one plane. 

[0025] | n a second advantageous development of the method ac- 
cording to the invention, two guide arms positioned on 
the one frame half are brought against two bearing sur- 
faces positioned on the second frame half. The advantage 
of this method is that positioning and locking of the vehi- 
cle halves are performed in the same working cycle. 

[0026] in a third advantageous development of the method ac- 
cording to the invention, an adjusting device rotates a 
gear positioned on the first vehicle section against a gear 
segment positioned on the second vehicle section. The 



advantage of this method is that positioning of the frame 
halves in the predefined basic position can be performed 
regardless of the extent to which the frame halves are ro- 
tated in relation to one another. 

[0027] | n a fourth advantageous development of the method ac- 
cording to the invention, the force fixing the frame halves 
of the vehicle to one another can be adjusted. The advan- 
tage of this is that the positioning arrangement also ac- 
quires damping characteristics. 

[0028] | n a fjfth advantageous development of the method ac- 
cording to the invention, the frame halves can pass from 
the predefined basic position to an undefined position in 
the event of at least one first predefined occurrence. The 
purpose of this is to disengage the frame halves from one 
another when a particular need exists, for example where 
there is a risk of overturning. 

[0029] in a sixth advantageous development of the method ac- 
cording to the invention, the vehicle sections can pass 
from an undefined position into the predefined basic po- 
sition in the event of at least one second predefined oc- 
currence. The purpose of this is to fix the frame halves to 
one another when a particular need exists, for example in 
order to stabilize the vehicle when driving in excess of 



certain speed. 
Brief Description of Drawings 

[0030] The invention will be described in more detail below, with 
reference to exemplary embodiments which are illustra- 
tively shown in the accompanying drawings in which: 

[0031] FIG 1 shows an advantageous first exemplary embodiment 
of a positioning arrangement in an opened position for a 
vehicle configured according to the teachings of the in- 
vention; 

[0032] FIG 2 shows the first exemplary embodiment of a posi- 
tioning arrangement according to Figure 1 in a fixed posi- 
tion; 

[0033] FIG 3 shows an advantageous second exemplary embodi- 
ment of a positioning arrangement in a fixed position for 
a vehicle configured according to the invention; 

[0034] FIG 4 shows an advantageous third exemplary embodi- 
ment of a positioning arrangement in a fixed position for 
a vehicle configured according to the invention; 

[0035] FIG 5 shows an advantageous fourth exemplary embodi- 
ment of a positioning arrangement for a vehicle config- 
ured according to the invention; and 

[0036] FIG 6 shows an advantageous development of a position- 
ing arrangement configured according to example of Fig- 



ure 5. 
Detailed Description 

[0037] The exemplary embodiments of the invention and devel- 
opments (enhancements, modifications and the like) de- 
scribed below must be regarded solely as examples and in 
no way limit the scope of the patent claims. In the exem- 
plary embodiments here described, the same reference 
numbers in the various figures relate to the same type of 
part. Each part therefore, is not described in detail in all 
exemplary embodiments. 

[0038] | n a fj rs t exemplary embodiment of a positioning arrange- 
ment for a vehicle 1 according to the present invention, 
the positioning arrangement 2 comprises two adjusting 
devices 5, 6, two guide arms 7, 8 and a stop block 14 fit- 
ted to the rear frame half 4 of the vehicle and an operat- 
ing heel 11 fitted to the front frame half 3 of the vehicle 
as shown in Figures 1 and 2. 

[0039] The type of adjusting device is chosen in order to suit the 
application. Parameters that affect the choice are, for ex- 
ample, the desired stroke length, maximum force, size 
and the like. An adjusting device may be provided in the 
form of a hydraulic or pneumatic cylinder, for example, or 
some type of motor, such as a linear motor or a rotary 



motor with a transmission. In the illustration, a hydraulic 
cylinder is used as an example of an adjusting device. The 
positioning arrangement can be mounted in an axial di- 
rection, a radial direction or at any angle to the axis of ro- 
tation of the articulation. In the first-illustrated exemplary 
embodiment, the positioning arrangement is mounted in 
an axial direction. The design, bearing point and fixing 
point of a guide arm for the adjusting device may be 
freely selected to suit the application. 
[0040] Figure 1 shows the positioning arrangement 2 in an 

opened position viewed from above. Here the hydraulic 
cylinders 5, 6 are brought together into their one limit 
position, so that the guide arms 7, 8 are thereby in a po- 
sition in which the operating heel 11 can rotate freely and 
the frame halves 3, 4 can thereby rotate in relation to one 
another. 

[0041] | n order to achieve the fixed position, the hydraulic cylin- 
ders 5, 6 are pressurized so that the guide arms 7, 8 are 
displaced against the stop block 14 and bearing surfaces 
12, 13 of the operating heel 11. In this position, the frame 
halves 3, 4 are fixed to one another. 

[0042] Figure 2 shows the positioning arrangement 2 in its fixed 
position. Here, the hydraulic cylinders 5, 6 are expanded 



to their second limit position, so that the guide arms 7, 8 
are displaced into a position in which the operating heel 
11 is prevented from rotating. This is achieved by the 
bearing surfaces 9, 10 on the guide arms 7, 8 bearing 
against the bearing surfaces 12, 13 on the operating heel 
11. The guide arms 7, 8 are fitted to the rear frame half 4 
of the vehicle and the operating heel 11 is fitted to the 
front frame half 3 of the vehicle. Also fitted to rear frame 
half 4 of the vehicle is a stop block 14. The stop block 14 
defines the basic position for the frame halves 3, 4, that is 
to say when the guide arms 7, 8 bear against the stop 
block 14 and the operating heel 11, the frame halves lie in 
one plane with one another. This means that the vehicle is 
optimally aligned. 
[0043] since the vehicle sections are virtually always somewhat 
rotated in relation to one another, it is advantageous that 
there should be a well-defined basic position in which the 
frame halves lie in one plane with one another. In this ba- 
sic position the frame halves are aligned with one another; 
that is to say, the frame halves have the same position in 
relation to one another as when the vehicle is standing on 
an entirely, or at least substantially level, horizontal sur- 
face. This basic position of the frame halves may be de- 



fined in a number of ways. It may be done by means of a 
stop block as in the exemplary embodiment described. 
Another method is to use a feedback system with some 
form of sensor that sends control signals to the adjusting 
device. It is also possible to make the limit positions of 
the hydraulic cylinders correspond to the basic position. 
Yet another method is to design the positioning arrange- 
ment so that the guide arms move simultaneously and 
symmetrically towards the desired basic position, for ex- 
ample through the use of an adjusting device. 

[0044] a positioning arrangement described above, in which the 
frame halves are fixed when they lie in one plane relative 
to one another, ensures that a vehicle in which the front 
and the rear frame half are rotated in relation to one an- 
other is not driven on the highway. This would give an un- 
even load distribution and inferior driving characteristics. 
The angle from which the positioning arrangement must 
be capable of bringing the frame halves into the basic po- 
sition is determined, in this exemplary embodiment, by 
the geometry of the operating heel and guide arms. A 
suitable permitted maximum angle in this case, for exam- 
ple, might be plus or minus 15 degrees. 

[0045] | n a fj rs t development, the positioning arrangement 2 is 



not entirely rigid, but rather the frame halves are fixed to 
one another somewhat flexibly. This is done so that the 
positioning arrangement will be able to absorb and 
dampen minor vibrations; that is to say, minor torsional 
movements between the vehicle sections. This reduces the 
stresses acting on the positioning arrangement and the 
vehicle, while at the same time improving the driveability. 
One way of obtaining a certain flexibility is to provide 
bearing surfaces 9, 10 of the guide arms with an elastic 
material, such as rubber. Another way is to fasten the en- 
tire positioning arrangement 2 in a flexibly suspended 
frame. Yet another way is to design the guide arms 7, 8 
with a geometry such that a certain flexibility is obtained. 
[0046] | n a second development, the positioning arrangement 
has a semi-operative condition; that is to say, the force 
that the adjusting devices 5, 6 exert on the guide arms 7, 
8 is adjustable or controllable. The purpose of this is to 
be able to adjust the flexibility and/or damping of the po- 
sitioning arrangement so that torsional movements be- 
tween the vehicle sections can be damped. This reduces 
the stresses acting on the positioning arrangement and 
the vehicle while at the same time improving driveability. 
Adjustment of the force can be achieved in a number of 



ways. Where hydraulic cylinders are used as the adjusting 
device as in this exemplary embodiment, a system with 
valves and an accumulator tank can be used. The valves 
are controlled by a control unit that receives information 
from sensors and/or the control unit of the vehicle. It is 
also possible to use an active feedback system with sen- 
sors, valves and a pump. The valves and the pump are 
controlled by a control unit that receives information from 
the sensors and/or a control unit of the vehicle (vehicle 
control unit). 

[0047] The flexibility and/or damping of the positioning arrange- 
ment can be freely selected and advantageously adapted 
to the driving situation. Thus, for example, a low flexibil- 
ity and low damping; that is to say, a rigid fixing may be 
desirable when driving at high speed on a level road, while 
a high flexibility and greater damping can be desirable at 
lower speeds and/or on uneven ground. Adjustment of 
the flexibility and/or damping of the positioning arrange- 
ment can be achieved by a function which includes one or 
more of the variables: pressure in a cylinder, angle of in- 
clination of the vehicle, angular difference between the 
frame halves, speed of the vehicle and current turning ra- 
dius. 



[0048] | n a third development, the positioning arrangement can 
be automatically disengaged from a fixed or damping 
condition so that the vehicle halves can rotate freely in re- 
lation to one another. This is desirable, for example, when 
driving over uneven ground where there is a risk of the 
vehicle overturning. If the articulation is disengaged, the 
rear frame half can be allowed to overturn without the cab 
that contains the driver overturning. Such disengagement 
may be triggered when a predefined value is exceeded. 
This value, for example, may be a function which includes 
one or more of the variables: pressure in a cylinder, angle 
of the vehicle, angular difference between the frame 
halves, speed of the vehicle and current turning radius. 
Disengagement is advantageously allowed to occur over a 
certain length of time; that is to say, with a certain 
amount of damping so that the disengagement occurs 
smoothly. 

[0049] | n a fourth development, the positioning arrangement can 
automatically assume a fixed or damping condition from 
the disengaged condition. This may be desirable, for ex- 
ample, when driving on a level road when the speed in- 
creases in order to stabilize the vehicle. This transition to 
a fixed or sprung condition can be initiated when a prede- 



fined value is attained. This value, for example, may be a 
function which includes one or more of the variables: 
pressure in a cylinder, angle of the vehicle, angular differ- 
ence between the frame halves, speed of the vehicle or 
current turning radius. The locking sequence is advanta- 
geously allowed to occur over a certain length of time so 
that the locking engages smoothly. It is also possible to 
inhibit this automatic locking facility when a predefined 
value is exceeded, for example when the frame halves are 
rotated by more than a certain number of degrees in rela- 
tion to one another. 
[0050] | n a second exemplary embodiment of a positioning ar- 
rangement for a vehicle according to the invention, the 
positioning arrangement is divided into two sections. One 
section comprises an adjusting device and a guide arm. 
Figure 3shows a side view of a section comprising an ad- 
justing device 5 in the form of a hydraulic cylinder and a 
guide arm 7. In this exemplary embodiment, the hydraulic 
cylinder 5 and the guide arm 7 are fitted to the left-hand 
side of the rear frame half 4 and a corresponding section 
is fitted to the right-hand side. It is an advantage if the 
sections are located symmetrically on either side of the 
axis of rotation of the articulation, for example in proxim- 



ity to the outer sides of the frame. In the fixed position, 
the guide arm 7 thus acts against a bearing surface 12a 
on the front frame half 3. The geometry and the location 
of the positioning arrangement are suitably determined 
depending on what forces the arrangement must cope 
with and on the angle from which it must be possible to 
return the frame halves to the basic position. The defined 
basic position is most easily obtained by also having each 
guide arm bear against a bearing surface 12b on the rear 
frame half when the positioning arrangement is in the 
fixed condition. The disengaged condition of the posi- 
tioning arrangement is achieved by bringing the hydraulic 
cylinder 5 together so that the guide arms allow the frame 
halves to rotate freely. In this exemplary embodiment, 
too, it may be advantageous to adjust the flexibility and/ 
or damping of the positioning arrangement in the same 
way as has been described above. 
[0051] The solutions that have been described with respect to the 
first and second exemplary embodiments are most suited 
to positioning the frame halves in the predefined basic 
position when the vehicle is on reasonably level ground; 
that is to say, when the frame halves are rotated relatively 
little in relation to one another. This rotation may be on 



the order of plus or minus 10 degrees, for example. This 
is due to the fact that the guide arms have a limited area 
of action. Normally, it is when the vehicle is being driven 
at higher speed on even ground that it is advantageous to 
fix the frame halves in the predefined position. 

[0052] | n certain cases, it may also be advantageous to have the 
facility for damping (capability to damp) the articulation 
when the vehicle is driving over heavily broken (uneven) 
ground. In these cases the positioning arrangement is re- 
quired to have a larger area of action. The following de- 
scribes an exemplary embodiment in which the area of 
action of the positioning arrangement is larger, up to an 
area of action of plus/minus 180 degrees. 

[0053] | n a third exemplary embodiment of a positioning ar- 
rangement for a vehicle configured according to the in- 
vention, the positioning arrangement 2 comprises two ad- 
justing devices 5, 6, two guide arms 7, 8 and an operating 
heel 11 configured as exemplified in Figure 4, and in 
which the positioning arrangement is shown in a fixed 
position. Figure 4 shows the positioning arrangement in a 
section at right angles to the axis of rotation 15 of the ar- 
ticulation. The adjusting devices 5, 6 and the guide arms 
7, 8 are fitted on the rear frame half (not shown) and the 



operating heel 11 is fitted on the front frame half 3. The 
guide arms 7, 8 are supported concentrically with the axis 
of rotation 15 of the articulation where the articulation is 
also supported. 

[0054] The fixed position is obtained by the hydraulic cylinders 
5, 6 being set to an intermediate position and the guide 
arms 7, 8 being thereby rotated into a position in which 
the operating heel 11 is prevented from rotating. This is 
achieved in that the bearing surfaces 9, 10 on the guide 
arms 7, 8 bear against the bearing surfaces 12, 13 on the 
operating heel 11. When the hydraulic cylinders are 
brought together, the articulation is disengaged. It is also 
possible to use the hydraulic cylinders to adjust the flexi- 
bility and/or damping of the positioning arrangement in 
the same way as has been described hereinabove. 

[0055] This exemplary embodiment is advantageous for vehicles 
that are driven in very difficult terrain, since this solution 
permits a larger active damping range for the positioning 
arrangement. This solution also allows the rear frame half 
to overturn when the front frame half remains upright, 
even when the positioning arrangement is in an active 
damping area (range of operation). If the bearing point of 
the guide arms is located eccentrically along the axis of 



rotation of the articulation, the operating heel can be en- 
tirely disengaged from the guide arms so that the frame 
halves can rotate freely. 

[0056] | n a fourth exemplary embodiment of a positioning ar- 
rangement for a vehicle according to the invention, the 
positioning arrangement 2 comprises a gear segment 16, 
a gear 17 and a motor 18. Such a positioning arrangement 
is shown in side view in Figure 5. The gear segment 16 is 
fitted on the front frame half 3 and the gear 17 and the 
motor 18 are fitted on the rear frame half 4. 

[0057] | n this example, the gear segment 16 is an entire gear en- 
compassing 360 degrees. This means that the gear seg- 
ment 16 and the gear 17 are in contact over the entire ro- 
tation of the articulation. That is to say, even if the cab 
overturns in one direction and the load body overturns in 
another direction, the gear segment 16 and the gear 17 
are in contact. Alternatively, the gear segment 16 is de- 
signed as an angular section of a gear, for example 180 
degrees, which means that the gear segment 16 and the 
gear 17 are in contact if the cab or the load body over- 
turns. The angle of the gear segment is selected to suit 
the application of the vehicle in which the articulation is 
fitted. For a vehicle in which the capacity of the articula- 



tion to rotate is limited, to plus or minus 20 degrees, for 
example, the selected angle of the gear segment may be 
forty degrees, for example. Here, the gear segment 16 is 
fixed to the front frame half 3. For vehicles in which the 
articulation comprises a sluing ring bearing, the gear seg- 
ment 16 may also be a part of the sluing ring bearing. 

[0058] The radius of the gear segment 16 and the radius of the 
gear 17 are selected so as to obtain the desired ratio be- 
tween the radii. This ratio is determined by the motor 
torque and the total torque that the motor must be capa- 
ble of transmitting. If it is only required to be capable of 
rotating the one frame half through a few degrees, alower 
torque will suffice. If it is required to be capable of right- 
ing the one frame half when it has overturned, a high 
torque and a powerful motor are required. Other factors 
may also influence the radius of the gear segment 16 and 
the radius of the gear 17, for example the choice of mate- 
rial and physical size. 

[0059] The gear 17 is fitted to a shaft 19 that is driven by the 
motor 18 either directly or via some form of clutch ar- 
rangement or transmission, such as a gear drive, for ex- 
ample, or a safety friction clutch. The shaft 19 is advanta- 
geously supported and stabilized in some suitable way. 



This will be familiar to the person skilled in the art and 
therefore is not described or illustrated in greater detail. 

[0060] The motor 18 may be hydraulic, electrical or of some 
other suitable type. The motor is suitably controlled so 
that the desired function of the positioning arrangement 
is achieved. In this example, a hydraulic motor is used 
that is driven by a power take-off of the vehicle engine. 
The motor is controlled by valves, which are controlled by 
a control unit. When the positioning arrangement 2 is in 
its operative condition, the motor 18rotates the rear frame 
half 4 to the predefined basic position in which the frame 
halves lie in one plane as defined hereinabove. This is ac- 
complished by opening the valves, which cause the motor 
18 to rotate the frame half to the basic position. When the 
basic position has been reached, the motor is locked 
through closing of the valves. When the motor is in its in- 
operative condition, the positioning arrangement 2 is dis- 
engaged entirely, so that the frame halves can rotate 
freely in relation to one another. This is achieved by the 
way of the valves isolating the motor from the hydraulic 
pressure of the power take-off. 

[0061] The predefined, basic position may be detected by a sen- 
sor. Possible sensors include, for example, angular posi- 



tion sensors, angle of inclination sensors, magnetic or op- 
tical position sensors. The sensor or sensors may be lo- 
cated on both of the frame halves. The control system 
uses the sensor signals in order to calculate the position 
of the frame halves and position relative to one another. 
This is done in order to enable the system to rotate the 
one frame half in the correct direction for locking and in 
order to lock the articulation when the frame halves lie in 
one plane. Where possible, sensors already present on the 
vehicle may suitably be used. For example, an angle of in- 
clination sensor on the cab and on the load body may be 
used in order to guide the frame halves into a position in 
which they lie in one plane. An angular position sensor in 
the articulation may be similarly used. 
[0062] | n a fj rst development, the fixing of the frame halves is 

not entirely rigid, the positioning arrangement rather be- 
ing somewhat flexible. This is done so that the position- 
ing arrangement will be able to absorb and damp minor 
vibrations; that is to say, minor torsional movements be- 
tween the vehicle sections. This reduces the stresses act- 
ing on the positioning arrangement and the vehicle whilst 
at the same time improving the driveability. One way of 
achieving a certain flexibility is to make the fixing of the 



gear 17 on the shaft 19 somewhat resilient. This can be 
done, for example, by means of coil springs or rubber. 
Another way of achieving a certain flexibility is to make 
the shaft 19 between the gear 17 and the motor 
18function as a torsion spring. The spring characteristics 
are then determined by the dimensions, material and 
length of the shaft. Yet another way is to fix the gear seg- 
ment 16 and/or gear 17 and motor 18 flexibly to the 
frame halves. 

[0063] | n a second development, the motor 18 also has a semi- 
operative condition in which the force with which the mo- 
tor acts is adjustable. The purpose of this is to be able to 
adjust or control the flexibility and/or damping of the po- 
sitioning arrangement so that torsional movements be- 
tween the vehicle sections can be damped and braked. 
This reduces the stresses acting on the positioning ar- 
rangement and the vehicle, while at the same time im- 
proving the driveability. 

[0064] The force can be adjusted in a number of ways. For a hy- 
draulic motor as in this exemplary embodiment, the ad- 
justment is achieved by means of controllable valves. An 
accumulator tank may be used in order to increase the 
springing characteristics. The valves are controlled by a 



control unit, which receives information from sensors 
and/or the control unit of the vehicle. It is also possible to 
use an active feedback system with sensors, valves and a 
controllable hydraulic pump in which the hydraulic pres- 
sure is adjusted. The valves and the pump are controlled 
by a control unit that receives information from the sen- 
sors and/or control unit of the vehicle. For an electric mo- 
tor, the adjustment is performed in the way most suited to 
the type of motor selected. 

[0065] | n a third development, the positioning arrangement 2 
comprises two brake arrangements 22, 23 according to 
Figure 6. These brake arrangements may be of suitable 
type, such as drum brake, disc brake, band brake or mul- 
tidisc brake, for example. Multidisc brakes are advanta- 
geous with respect of the torque that each brake must be 
capable of absorbing. The one brake 22 is fitted directly 
adjoining the gear 17. The shaft 20 connecting the gear 
17 to the brake 22 is hollow. This is made short and rigid 
in order that the locking of the frame halves can be done 
as rigidly as possible when so desirable, for example 
when driving at high speed. 

[0066] The second brake 23 is fitted at one end of a longer tor- 
sion shaft 21, the other end of which is fixed into the gear 



17. The torsion shaft 21 runs in the hollow shaft 20. The 
torsion shaft 21 makes it possible to lock the frame halves 
flexibly to one another when so desirable, for example 
when driving on uneven roads at relatively high speed. 
The springing characteristics of the torsion shaft 21 are 
determined in the same way as has been described above. 
The shafts 20 and 21 are advantageously supported and 
stabilized in some suitable way. This will be familiar to the 
person skilled in the art and therefore will not be de- 
scribed or illustrated further. 
[0067] | n this example the motor 18 can drive the positioning ar- 
rangement via either of the shafts 20 or 2 1. If the motor 
18 drives the torsion shaft 21, the motor 18 can act at any 
point on the torsion shaft 21. The springing of the torsion 
shaft 21 is advantageously used in order to safeguard the 
motor 18; that is to say, the motor is fixed to one end of 
the torsion shaft 21. Should the facility of both rigid and 
resilient locking not be desirable, it is, of course, possible 
to use just one of the brake arrangements described 
above. If the ability to rotate the articulation with the po- 
sitioning arrangement to the defined basic position is not 
desirable, it is also feasible to use one or more brake ar- 
rangements without the motor. 



[0068] a first exemplary embodiment of a method for positioning 
and fixing the frame halves of an articulated vehicle in a 
predefined basic position includes a stage in which 2 
guide arms 7, 8 positioned on one frame half 4 are 
brought against an operating heel 11 positioned on the 
second frame half 3 (see any of the Figures 2 - 4). As a 
result, the frame halves come to lie in one plane when the 
positioning arrangement fixes the frame halves to one an- 
other. 

[0069] when the positioning arrangement 2 is in its inoperative 
condition, the guide arms 7, 8 are retracted so that the 
frame halves 3, 4 can rotate freely (see Figure 1). When 
the positioning arrangement 2 is activated, the guide 
arms 7, 8 will move towards the center of the positioning 
arrangement 2. If the vehicle is standing on a level sur- 
face, that is to say the frame halves lie in one plane, bear- 
ing surfaces 9, 10 of the guide arms 7, 8 will encounter 
bearing surfaces 12, 13 of the operating heel 11 simulta- 
neously and the articulation is fixed. If the vehicle is not 
standing on a level surface, that is to say if the frame 
halves do not lie in one plane, one of the bearing surfaces 
9, 10 of the guide arms 7, 8 will first encounter one of the 
bearing surfaces 12, 13 of the operating heel 11. Thus, 



for example, bearing surface 9 first encounters bearing 
surface 12. The guide arm 9 will then bring the operating 
heel 11 towards the center of the positioning arrangement 
until the frame halves 3, 4 lie in one plane. Bearing sur- 
faces 9, 10 of the guide arms 7, 8 will then bear against 
bearing surfaces 12, 13 of the operating heel 11 and the 
articulation is fixed. 

[0070] a second exemplary embodiment of a method of posi- 
tioning the frame halves of an articulated vehicle in a pre- 
defined basic position comprises the stage in which an 
adjusting device rotates a gear positioned on the first ve- 
hicle section against a gear segment positioned on the 
second vehicle section (see any of the Figures 5 - 6). The 
frame halves can then be fixed to one another. As a result, 
the frame halves will lie in one plane when the frame 
halves are fixed to one another. 

[0071] when the positioning arrangement 2 is in its inoperative 
condition, the motor 18 is disengaged so that the frame 
halves 3, 4 can rotate freely. When the positioning ar- 
rangement 2 is activated, the motor 18 will rotate the gear 
17 against the gear segment 16, so that the frame halves 
3, 4 move towards a position where they lie in one plane 
with one another; that is to say, the predefined basic po- 



sition. When the basic position has been reached, the mo- 
tor is locked, thereby fixing the articulation. 

[0072] | n a fj rs t development of any of the methods conducted 
according to the present invention, the force fixing the 
frame halves of the vehicle to one another can be adjusted 
or controlled. This means that the springing and damping 
characteristics of the positioning arrangement can be ad- 
justed in order to suit different driving situations. 

[0073] | n a second development of any of the methods con- 
ducted according to the invention, the vehicle halves can 
pass from the predefined basic position to an undefined 
position in the event of at least one first predefined oc- 
currence. This means that the vehicle halves can rotate 
freely in relation to one another. This is desirable, for ex- 
ample, when driving on uneven ground where there is a 
risk that the vehicle will overturn. When the articulation is 
disengaged, the rear frame half can be allowed to over- 
turn without the cab that contains the driver overturning. 
This disengagement may be triggered when a predefined 
value is exceeded. This value may be a function, for ex- 
ample, which includes one or more of the variables: pres- 
sure in a cylinder, angle of the vehicle, angular difference 
between the frame halves, speed of the vehicle or current 



turning radius. Disengagement is advantageously allowed 
to occur over a certain length of time; that is to say, with a 
certain damping so that the disengagement occurs 
smoothly. 

[0074] | n a t hird development of any of the methods conducted 
according to the invention, the vehicle sections can pass 
from an undefined position to the predefined basic posi- 
tion in the event of at least one second predefined occur- 
rence. This means that the positioning arrangement as- 
sumes a fixed or damping condition from the disengaged 
condition. This may be desirable, for example, when driv- 
ing on a level road when the speed increases in order to 
stabilize the vehicle. This transition to a fixed or sprung 
condition can be initiated when a predefined value is 
reached. This value may be a function, for example, which 
includes one or more of the variables: pressure in a cylin- 
der, angle of the vehicle, angular difference between the 
frame halves, speed of the vehicle or current turning ra- 
dius. The fixing sequence is advantageously allowed to 
occur over a certain length of time, so that the fixing oc- 
curs smoothly. It is also possible to inhibit this automatic 
fixing facility when a predefined value is exceeded, for 
example when the frame halves are rotated by more than 



a certain number of degrees in relation to one another. 
[0075] The invention must not be regarded as being limited to 
the exemplary embodiments described above; a number 
of further variants and modifications being feasible with- 
out departing from the scope of the patented claims. A 
positioning arrangement according to the invention may 
also be used, for example, for other mechanical structures 
in which two structural parts are rotatable in relation to 
one another. 



